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I H. Yagi, M. Yagi-Utsumi, R. Honda, Y. Ohta, T. Saito, M. Nishio, S. Ninagawa, K. Suzuki, T. Anzai, Y. Kamiya, K. Aoki, M. Nakanishi, T. Satoh, K.
Kato, “Improved secretion of glycoproteins using an N-glycan-restricted passport sequence tag recognized by cargo receptor”, Nat Commun. 11
1368 (2020). M I. Kondrychyn, D. J. Kelly, N. T. Carretero, A. Nomori, K. Kato, J. Chong, H. Nakajima, S. Okuda, N. Mochizuki, L. K. Phng,
“Marcksl1 modulates endothelial cell mechanoresponse to haemodynamic forces to control blood vessel shape and size”, Nat. Commun. 11(1) 5476
(2020). M M. Kurihara, K. Kato, C. Sanbo, S. Shigenobu, Y. Ohkawa, T. Fuchigami, Y. Miyanari, “Genomic Profiling by ALaP-Seq Reveals
Transcriptional Regulation by PML Bodies through DNMT3A Exclusion”, Mol. Cell. 78(3):493-505.e8 (2020). M I. Fujita, A. Shitamukai, F.
Kusumoto, S. Mase, T. Suetsugu, A. Omori, K. Kato, T. Abe, G. Shioi, D. Konno, F. Matsuzaki, “Endfoot regeneration restricts radial glial state and
prevents translocation into the outer subventricular zone in early mammalian brain development”, Nat. Cell Biol. 22(1) 26-37 (2020). [l M. Furutani,
Y. Hirano, T. Nishimura, M. Nakamura, M. Taniguchi, K. Suzuki, R. Oshida, C. Kondo, S. Sun, K. Kato, Y. Fukao, T. Hakoshima, M. Terao-Morita,
“Polar recruitment of RLD by LAZY1-like protein during gravity signaling in root branch angle control”, Nat. Commun. 11(1) 76 (2020).
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M S. Tanimoto, S. G. Itoh, H. Okumura, ““Bucket brigade” using lysine residues in RNA-dependent RNA polymerase of SARS-CoV-2”, Biophys. J.
(2021). W K. Miyazawa, S. G. Itoh, H. Watanabe, T. Uchihashi, S. Yanaka, M. Yagi-Utsumi, K. Kato, K. Arakawa, H. Okumura, “Tardigrade
secretory-abundant heat-soluble protein has a flexible B-barrel structure in solution and keeps this structure in dehydration”, J. Phys. Chem. B
(2021).M H. Okumura, S. G. Itoh, K. Nakamura, T. Kawasaki, “Role of water molecules in the laser-induced disruption of amyloid fibrils observed by
nonequilibrium molecular dynamics simulations”, J. Phys. Chem. B 125, 4964-4976 (2021).M Y. Tachi, Y. Okamoto, H. Okumura, “Conformational
change of amyloid-B 40 in associated with binding to GM1-glycan cluster”, Sci. Rep. 9, 6853 (11 pages) (2019).H S. G. Itoh, M. Yagi-Utsumi, K.
Kato, H. Okumura, “Effects of a hydrophilic/hydrophobic interface on amyloid- 3 peptides studied by molecular dynamics simulations and NMR

experiments”, J. Phys. Chem. B 123, 160-169 (2019).

25



%U }52 i 5‘{ {E\E iﬁﬁ Department of Creative Research

FEoFHREERERAIIIL—T

WL & zex0
UCHIYAMA, Susumu

Quadrupole Collision cedl TCF

p— — [} i
0

i ¥ i + +

Desolvation | Vacuum pump s

$ - & -3

> 107 mbar ! 10 mbar ! < 10% mbar

Native MSOBIERE H>TILOIL Y OXTL—1F AbEICED M7
AEEBEBANEREEHRLICEFBZ EICLBTBMERIFEM. Z L TER
MERERDERICLN D FREGEMIFUALZEOEBIMERREE T 5,

(tZ2 AR ]

BeDIIN—TE BERGZHSIVNTBBBEER GHER] [(RAKEREFERSIBEHRACKIFLEIN
[EDONT XA T TEEDHTE(Native MS)ZAHVTCHE  Z2ATEBOKHNGBSEER]. . [NIBDFF/
MZEEDTNDNative MSIF FERERBEUDDFEES  Fa1—TDFvSIISAXIBREDHENZBL . LiBLHK
EKICOVWCZDEGHZMFTULIIEERGEEREZ LB FEGHOBEFEAOBEAICHIILTEZ.CNS5D
TV ESHRDEZERPEMTERCTY FO—FTEBT HMRZBEU.Native MSHINMRVIERIBIERTZIBH &
ETEBIFETDHAFINETIC. [DFYvROVPS UTeBEEMZNF EZ/T L. 9 FEREEHEDENIEDH
OF7YV—LZBHEVCERBEREZRHDIIVINTEDE  FECRIEZILZRU,

(SZ3#]

M Y. Kamiya, T. Satoh, A. Kodama, T. Suzuki, K. Murayama, H. Kashida, S. Uchiyama, K. Kato, H. Asanuma, “Intrastrand backbone-nucleobase
interactions stabilize unwound right-handed helical structures of heteroduplexes of L-aTNA/RNA and SNA/RNA”, Commun. Chem. 3(156), (2020).
M M. Yagi-Utsumi, A. Sikdar, C. Song, J. Park, R. Inoue, H. Watanabe, R.N. Burton-Smith, T. Kozai, T. Suzuki, A. Kodama, K. Ishii, H. Yagi, T. Satoh,
S. Uchiyama, T. Uchihashi, K. Joo, J. Lee, M. Sugiyama, K. Murata, K. Kato, “Supramolecular tholos-like architecture constituted by archaeal
proteins without functional annotation”, Sci. Rep. 10(1) 1540 (2020). M Y. Zhan, T. Kojima, K. Ishii, S. Takahashi, Y. Haketa, H. Maeda, S.
Uchiyama, S. Hiraoka, “Temperature-controlled repeatable scrambling and induced-sorting of building blocks between cubic assemblies”, Nat.
Commun. 10(1) 1440 (2019). M T. Sekiguchi, T. Satoh, E. Kurimoto, C. Song, T. Kozai, H. Watanabe, K. Ishii, H. Yagi, S. Yanaka, S. Uchiyama, T.
Uchihashi, K. Kato, “Mutational and Combinatorial Control of Self-Assembling and Disassembling of Human Proteasome a Subunits”, Int. J. Mol.
Sci. 20(9) 2308 (2019). M T. Uchihashi, Y. Watanabe, Y. Nakazaki, T. Yamasaki, H. Watanabe, T. Maruno, K. Ishii, S. Uchiyama, C. Song, K.
Murata, R. lino, T. Ando, “Dynamic structural states of ClpB involved in its disaggregation function”, Nat. Commun. 9(1) 2147 (2018).
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I T. Watanabe, H. Yagi, S. Yanaka, T. Yamaguchi, K. Kato, “Comprehensive characterization of oligosaccharide conformational ensembles with
conformer classification by free-energy landscape via reproductive kernel Hilbert space”, Phys. Chem. Chem. Phys. 23, 9753-9760 (2021). [l H.
Yagi, M. Yagi-Utsumi, R. Honda, Y. Ohta, T. Saito, M. Nishio, S. Ninagawa, K. Suzuki, T. Anzai, Y. Kamiya, K. Aoki, M. Nakanishi, T. Satoh, K. Kato,
“Improved secretion of glycoproteins using an N-glycan-restricted passport sequence tag recognized by cargo receptor”, Nature Commun. 11, 1368
(2020). W T. Suzuki, S. Yanaka, T. Watanabe, G. Yan, T. Satoh, H. Yagi, T. Yamaguchi, K. Kato, “Remodeling of the oligosaccharide conformational
space in the prebound state to improve lectin-binding affinity”, Biochemistry 59, 3180-3185 (2020). M S. Yanaka, R. Yogo, H. Watanabe, Y.
Taniguchi, T. Satoh, N. Komura, H. Ando, H. Yagi, N. Yuki, T. Uchihashi, K. Kato, “Onmembrane dynamic interplay between anti-GM1 1gG antibodies
and complement component C1q”, Int. J. Mol. Sci. 21, E147 (2019). M Y. Yunoki, K. Ishii, M. Yagi-Utsumi, R. Murakami, S. Uchiyama, H. Yagi, K.
Kato, “ATP hydrolysis by KaiC promotes its KaiA binding in the cyanobacterial circadian clock system”, Life Sci. Alliance, 2, e201900368 (2019).
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I K. Yamaguchi, K. Otomo, Y. Kozawa, M. Tsutsumi, T. Inose, K. Hirai, S. Sato, T. Nemoto*, J. Uji-I* (*corresponding authors), “Adaptive Optical
Two-photon Microscopy for Surface profiled Living Biological Specimens”, ACS Omega 6, 438-447 (2021). l T. Maejima, Y. Tsuno, S. Miyazaki, Y.
Tsuneoka, E. Hasegawa, M. Islam, R. Enoki, T. Nakamura, M. Mieda, “GABA from vasopressin neurons regulates the time at which suprachiasmatic
nucleus molecular clocks enable circadian behavior”, Proc. Natl. Acad. Sci. USA 118, e2010168118-1 - e2010168118-11 (2021). M S. Nakamura,
S. Hagihara, K. Otomo, H. Ishida, J. Hidema, T. Nemoto, M. lzumi, “Autophagy contributes to quality control of leaf mitochondria”, Plant Cell Physiol.
62, 229-247 (2020). M K. lijima, T. Oshima, R. Kawakami, T. Nemoto, “Optical clearing of living brains with MAGICAL to extend in vivo imaging”,
iScience 24, 101888-1 - 101888-11 (2020). M T. Takahashi, H. Zhang, R. Kawakami, K. Yarinome, M. Agetsuma, J. Nabekura, K. Otomo, Y.
Okamura, T. Nemoto, “PEO-CYTOP Fluoropolymer Nanosheets as a Novel Open-Skull Window for Imaging of the Living Mouse Brain”, iScience 23,

101579-1 - 101579-13 (2020).
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[ E. Marutani, M. Morita, S. Hirai, S. Kai, R. Grange, Y. Miyazaki, F. Nagashima, L. Traeger, A. Magliocca, T. Ida, T. Matsunaga, D. Flicker, B.
Corman, N. Mori, Y. Yamazaki, A. Batten, R. Li, T. Tanaka, T. lkeda, A. Nakagawa, D. Atochin, H. Ihara, B. Olenchock, X. Shen, M. Nishida, K.
Hanaoka, C. Kevil, M. Xian, D. Bloch, T. Akaike, A. Hindle, H. Motohashi, F. Ichinose, “Sulfide catabolism ameliorates hypoxic brain injury”, Nature
Commun. 12: 3108 (2021). M K. Nishiyama, T. Numaga-Tomita, Y. Fujimoto, T. Tanaka, C. Toyama, A. Nishimura, T. Yamashita, N. Matsunaga, S.
Koyanagi, YT. Azuma, Y. Ibuki, K. Uchida, S. Ohdo, M. Nishida, “Ibudilast attenuates doxorubicin-induced cytotoxicity by suppressing formation of
TRPC3-Nox2 protein complex”, Br J Pharmacol. 176(18):3723-3738 (2019). M A. Nishimura, K. Shimoda, T. Tanaka, T. Toyama, K. Nishiyama, Y.
Shinkai, T. Numaga-Tomita, D. Yamazaki, Y. Kanda, T. Akaike, Y. Kumagai, M. Nishida, “Depolysulfidation of Drp1 induced by low-dose
methylmercury exposure increases cardiac vulnerability to hemodynamic overload”, Science Signal. 25;12(587) (2019). M T. Numaga-Tomita, T.
Shimauchi, S. Oda, T. Tanaka, K. Nishiyama, A. Nishimura, L. Birnbaumer, Y. Mori, M. Nishida, “TRPCG6 regulates phenotypic switching of vascular
smooth muscle cells through plasma membrane potential-dependent coupling with PTEN”, FASEB J. 33(9):9785-9796 (2019). M A. Nishimura, T.
Shimauchi, T. Tanaka, K. Shimoda, T. Toyama, N. Kitajima, T. Ishikawa, N. Shindo, T. Numaga-Tomita, S. Yasuda, Y. Sato, K. Kuwahara, Y. Kumagai,
T. Akaike, T. Ide, A. Ojida, Y. Mori, M. Nishida, “Hypoxia-induced interaction of filamin with Drp1 causes mitochondrial hyperfission-associated

myocardial senescence”, Science Signal. 11, eaat5185 (2018).
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[ K. Nakai, T. Shiga, R. Yasuhara, AK. Sarkar, Y. Abe, S. Nakamura, Y. Hoashi, K. Kotani, S. Tatsumoto, H. Ishikawa, Y. Go, T. Inoue, K. Mishima,
W. Akamatsu, K. Baba, “In vitro monitoring of HTR2A-positive neurons derived from human-induced pluripotent stem cells”, Sci Rep. 11: 15437
(2021). W K. Hiraga, YU. Inoue, J. Asami, M. Hotta, Y. Morimoto, S. Tatsumoto, M. Hoshino, Y. Go, T. Inoue, “edundant type Il cadherins define
neuroepithelial cell states for cytoarchitectonic robustness”, R Commun Biol. 3: 574 (2020). M C. Xu, Q. Li, O. Efimova, L. He, S. Tatsumoto, V.
Stepanova, T. Oishi, T. Udono, K. Yamaguchi, S. Shigenobu, A. Kakita, H. Nawa, P. Khaitovich, Y. Go, “Human-specific features of spatial gene
expression and regulation in eight brain regions”, Genome Res. 28: 1097-1110 (2018). M T. Shimogori, A. Abe, Y. Go, T. Hashikawa, N. Kishi, SS.
Kikuchi, Y. Kita, K. Niimi, H. Nishibe, M. Okuno, K. Saga, M. Sakurai, M. Sato, T. Serizawa, S. Suzuki, E. Takahashi, M. Tanaka, S. Tatsumoto, M.
Toki, M. U, Y. Wang, KJ. Windak, H. Yamagishi, K. Yamashita, T. Yoda, AC. Yoshida, C. Yoshida, T. Yoshimoto, H. Okano, “Digital gene atlas of
neonate common marmoset brain”, Neurosci Res. 128: 1-13 (2018). [ S. Iritani, Y. Torii, C. Habuchi, H. Sekiguchi, H. Fujishiro, M. Yoshida, Y. Go,
A. Iriki, M. Isoda, N. Ozaki, “The neuropathological investigation of the brain in a monkey model of autism spectrum disorder with ABCA13 deletion”,
Int J Dev Neurosci. 71: 130-139 (2018).
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I Y. Mii, K. Nakazato, C-G. Pack, T. lkeda, Y. Sako, A. Mochizuki, M. Taira, S. Takada, “Quantitative analyses reveal extracellular dynamics of Wnt
ligands in Xenopus embryos”, eLife 2021;10: e55108 (2021). M K. Okada, S. Takada, “The second pharyngeal pouch is generated by dynamic
remodeling of endodermal epithelium in zebrafish”, Development. 147, dev.194738 (2020). M T. Shinozuka, R. Takada, S. Yoshida, S. Yonemura, S.
Takada, “Wnt produced by stretched roof-plate cells is required for the promotion of cell proliferation around the central canal of the spinal cord.”,
Development. 146. pii: dev159343 (2019). M R. Takada, Y. Mii, E. Krayukhina, Y. Maruyama, K. Mio, Y. Sasaki, T. Shinkawa, C-G. Pack, Y. Sako,
C. Sato, S. Uchiyama, S. Takada, “Assembly of protein complexes restricts diffusion of Wnt3a proteins”, Commun. Biol. 1, 165 (2018). M Y. Mii, S.
Takada, “Heparan Sulfate Proteoglycan Clustering in Wnt Signaling and Dispersal”, Front. Cell Dev. Biol., 8:631 (2020). review
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K. Nakazawa, Y. Shichino, S. Iwasaki, N. Shiina, “Implications of RNG140 (caprin2)-mediated translational regulation in eye lens differentiation”,
J. Biol. Chem. 295, 15029-15044 (2020). R. Ohashi, N. Shiina, “Cataloguing and selection of mMRNAs localized to dendrites in neurons and
regulated by RNA-binding proteins in RNA granules”, Biomolecules 10, 167 (2020). R. Roy, N. Shiina, D.O. Wang, “More dynamic, more
quantitative, unexpectedly intricate: Advanced understanding on synaptic RNA localization in learning and memory”, Neurobiol. Learn. Mem. 168,
107149 (2020). T. Nakayama, K. Okimura, J. Shen, Y.J. Guh, T.K. Tamai, A. Shimada, S. Minou, Y. Okushi, T. Shimmura, Y. Furukawa, N.
Kadofusa, A. Sato, T. Nishimura, M. Tanaka, K. Nakayama, N. Shiina, N. Yamamoto, A.S. Loudon, T. Nishiwaki-Ohkawa, A. Shinomiya, T.
Nabeshima, Y. Nakane, T. Yoshimura, “Seasonal changes in NRF2 antioxidant pathway regulates winter depression-like behavior”, Proc. Natl. Acad.
Sci. U.S.A. 117, 9594-9603 (2020). N. Shiina, “Liquid- and solid-like RNA granules form through specific scaffold proteins and combine into
biphasic granules”, J. Biol. Chem. 294, 3532-3548 (2019).
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I N. Muraki, K. Takeda, D. Nam, M. Muraki, S. Aono, “Structural characterization of thermoglobin from a hyperthermophilic Bacterium Aquifex
aeolicus”, Chem. Lett. 50, 603-606 (2021). [ M. Nishinaga, H. Sugimoto, Y. Nishitani, S. Nagai, S. Nagatoishi, N. Muraki, T. Tosha, K. Tsumoto, S.
Aono, Y. Shiro, H. Sawai, “Heme controls the structural rearrangement of its sensor protein mediating bacterial survival”, Commun. Biol. 4, 467
(2021). W N. Muraki, C. Kitatsuji, Y. Okamoto, T. Uchida, K. Ishimori, S. Aono, “Structural basis for heme transfer reaction in heme uptake machinery
from Corynebacteria”’, Chem. Commun. 55, 13864-13867 (2019). M N. Muraki, K. Ishii, S. Uchiyama, S. G. Itoh, H. Okumura, S. Aono, “Structural
characterization of HypX responsible for CO biosynthesis in the maturation of NiFe-hydrogenase”, Commun. Biol. 2, 385 (2019). M A, Pavlou, H.
Yoshimura, S. Aono, E. Pinakoulaki, “Protein Dynamics of the Sensor Protein HemAT as Probed by Time-Resolved Step-Scan FTIR Spectroscopy”,

Biophys. J. 114, 584-591 (2018).
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[ Y. Uemura, K. Kato, K. Kawakami, Y. Kimura, Y. Oda, S. Higashijima, S, “Neuronal circuits that control rhythmic pectoral fin movements in
zebrafish”, Journal of Neuroscience 40 6678-6690 (2020). M C. Satou, T. Sugioka, Y. Uemura, T. Shimazaki, P. Zmarz, Y. Kimura, S. Higashijima,
“Functional diversity of glycinergic commissural inhibitory neurons in larval zebrafish”, Cell Reports 30 3036-3050 (2020). M Y. Kimura, S.

Higashijima, “Regulation of locomotor speed and selection of active sets of neurons by V1 neurons”, Nature Communications 10 2268 (2019). W T.
Shimazaki, M. Tanimoto, Y. Oda, S. Higashijima, “Behavioral role of the reciprocal inhibition between a pair of Mauthner cells during fast escapes in

zebrafish”, Journal of Neuroscience 39 1182-1194 (2019).
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M [1] N. Koga, R. Koga, G. Liu, J. Castellanos, G. T. Montelione, D. Baker, “Role of backbone strain in de novo design of complex a/b protein
structures”, Nature Communications, 12, 3921 (2021). M [2] A. Nakamura, N. Kobayashi, N. Koga, R. lino, “Positive Charge Introduction on the
Surface of Thermostabilized PET Hydrolase Facilitates PET Binding and Degradation”, ACS Catalysis, 11, 8550-8564 (2021). M [3] R. Koga, M.
Yamamoto, T. Kosugi, N. Kobayashi, T. Sugiki, T. Fujiwara, N. Koga, “Robust folding of a de novo designed ideal protein even with most of the core
mutated to valine”, Proc. Natl. Acad. Sci. USA, 117(49), 31149-31156 (2020). M [4] R. Koga, N. Koga “Consistency principle for protein design”,
Biophysics and Physicobiology, 16, 304-309 (2019). M [5] S. Basak, R. P. Nobrega, D. Tavella, L. M. Deveau, N. Koga, R. Koga, D. Baker, F.
Massi, C. R. Matthews, “Networks of electrostatic and hydrophobic interactions modulate the complex folding free energy surface of a designed ba

protein”, Proc. Natl. Acad. Sci. USA,116(14), 6806-6811 (2019).
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[ K. Yamamoto, H. Miura, M. Ishida, S. Sawai, Y. Kondo, K. Aoki, “Optogenetic relaxation of actomyosin contractility uncovers mechanistic roles of
cortical tension during cytokinesis”, bioRxiv (2021). M Y. Goto, K. Aoki, “Development of optogenetic tools to manipulate cell cycle checkpoints”,
bioRxiv (2020). @ *C. Nakamoto, *Y. Goto, Y. Tomizawa, Y. Fukata, M. Fukata, K. Harpsoe, D. E. Gloriam, **K. Aoki, **T. Takeuchi (*equal
contribution, **corresponding authors), “A genetically encoded red fluorescence dopamine biosensor enables dual imaging of dopamine and
norepinephrine”, bioRxiv (2020). M A. K. Komatsubara, Y. Goto, Y. Kondo, M. Matsuda, K. Aoki, “Single-cell quantification of the concentrations and
dissociation constants of endogeneous proteins”, Journal of Biological Chemistry, 294 6062-6072 (2019). M H. Miura, Y. Kondo, M. Matsuda, K.
Aoki, “Cell-to-cell heterogeneity in p38-mediated cross-inhibition of JNK causes stochastic cell death”, Cell Reports, 24 2658-2668 (2018).
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[ T. Ohmura, Y. Nishigami, A. Taniguchi, S. Nonaka, T. Ishikawa, M. Ichikawa, “Near-wall rheotaxis of the ciliate Tetrahymena induced by the
kinesthetic sensing of cilia”, Science Advances, in press (2021). [l A. Kondow, K. Ohnuma, Y. Kamei, A. Taniguchi, R. Bise, Y. Sato, H. Yamaguchi,
S. Nonaka, K. Hashimoto, “Light-sheet microscopy-based 3D single-cell tracking assay revealed a correlation between cell cycle and the beginning
of endoderm cell internalization in early zebrafish development”, Dev. Growth Differ. 62, 495-502 (2020). M T. Serizawa, A. Isotani, T. Matsumura,
K. Nakanishi, S. Nonaka, S. Shibata, M. lkawa, H. Okano, “Developmental analyses of mouse embryos and adults using a non-overlapping tracing
system for all three germ layers”, Development 146, dev174938 (2019). M Y. Yoon, J. Park, A. Taniguchi, H. Kohsaka, K. Nakae, S. Nonaka, S.
Ishii, A. Nose, “System level analysis of motor-related neural activities in larval Drosophila”, J. Neurogenetics 33, 179-189 (2019). M Y. Nishigami, T.
Ohmura, A. Taniguchi, S. Nonaka, J. Manabe, T. Ishikawa, M. Ichikawa, “Influence of cellular shape on sliding behavior of ciliates”, Commun. Integr.
Biol. 11, e1506666 (2018).
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[ R. Nishimoto, S. Derouiche S, K. Eto K, A. Deveci, M. Kashio, Y. Kimori, Y. Matsuoka, H. Morimatsu, J. Nabekura, M. Tominaga, “Thermosensitive
TRPV4 channels mediate temperature-dependent microglia movement”, Proc. Natl. Acad. Sci. USA 118 (17): e2012894118 (2021). M T. H. D.
Nguyem, G. S. Itoh, H. Okumura, M. Tominaga, “Structural basis for promiscuous action of monoterpenes on TRP channels”, Comms, Biol. 4 (1): 293
(2021). M X. Feng, Y. Takayama, N. Ohno, H. Kanda, Y. Dai, T. Sokabe, M. Tominaga, “Increased TRPV4 expression in non-myelinating Schwann
cells is associated with demyelination after sciatic nerve injury”, Comms. Biol. 3 (1): 716 (2020). M T. Sokabe, H. B. Bradshaw, M.Tominaga, E.
Leishman, C. Montell, “Light-induction of endocannabinoids and activation of Drosophila TRPC channels”, bioRxiv 2021.06.17.448894 (2021). W
S. Saito, T. C. Saito, M. Nozawa, M. Tominaga, “Elucidating the functional evolution of heat sensors among Xenopus species adapted to different
thermal niches by ancestral sequence reconstruction”, Molec. Eco. 28: 3561-3571 (2019).
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[ H. Tatebe, C. T. Lim, H. Konno, K. Shiozaki, A. Shinohara, T. Uchihash*, A. Furukohri*(*corresponding authors), “Rad50 zinc hook functions as a
constitutive dimerization module interchangeable with SMC hinge”, Nat. Commun. 11, Article number: 370 (2020). [ N. Hamad, H. Watanabe, T.
Uchihashi, R. Kurokawa, T. Nagata, M. Katahira, “Direct visualization of the conformational change of FUS/TLS upon binding to promoter-associated
non-coding RNA”, Chemical Communications 56, 9134-9137 (2020). M S. Yanaka, R. Yogo, H. Watanab, Y. Taniguchi, T. Satoh, N. Komura, H.
Ando, H. Yagi, N. Yuki, T. Uchihashi, K. Kato, “On-Membrane Dynamic Interplay between Anti-GM1 IgG Antibodies and Complement Component
C1q”, Int. J. Mol. Sci. 21, 147 (2020). M C. Cho, J. Jang, Y. Kang, H. Watanabe, T. Uchihashi, S. J. Kim, K. Kato, J. Y. Lee, J. Song, “Structural
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Fishing a line coupled with clockwork for daily rhythm

High-speed AFM reveals accelerated binding of Agitoxin-2 to K+ channel by
Induced-fit

It's Fab! A hidden touch of antibody
Antibodies gather and form a circle for defensive attack!
Ancient Greek tholos-like architecture composed of archaeal proteins

Passport tagging for express cargo transportation in cells

Light driven proton pump in distant relative

Dock and Harbor: A Novel Mechanism for Controlling Genes

Amyloid formation in the International Space Station

New role of arginine metabolism in plant morphogenesis identified

The helix of life: New study shows how 'our' RNA stably binds to artificial nucleic acids

Researchers find why 'lab-made' proteins have unusually high temperature stability

Researchers solve a puzzle to design larger proteins

“Bucket brigade” using lysine residues in RNA-dependent RNA polymerase of
SARS-CoV-2
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Christian Griesinger, Director, Professor,

Max Planck Institute for Multidisciplinary Sciences

EXCELLS has a daunting mission, i.e. asks the
question: “What is life” and follows three routes of
activities: Observe, read and create. The
consortium approaches these questions by
international collaborations in addition to having
put together a team of scientists in Japan which
are experts in their respective disciplines. The
added value of the consortium comes from
collaborations within and beyond the consortium
which have developed despite the Covid pandemic
in a commendable fashion. The output
publicationwise both qualitative and quantitative
is impressive and number of meetings held and the
outreach activites are amazing given the
pandemia. Just to highlight the three symposia
that already took place, only the one in 2020 was
by zoom.

Highlights of the consortium in my view are the
collaborative activities in which groups team up
and produce scientific results that could not be
achieved by the individuals. These include the
determination of the dynamic structure of
heliorhodopsin from X-ray crystallography
combined with fast AFM from the Uchihashi group,
the structural basis of the Abo1 triple A ATPase
histone chaperone including Uchihashi’s and
Kato's group, the formulation of a new hypothesis
on the origin of the new Archeon Candidatus
Prometheoarchaeum syntrophicum that is at the
prokaryote-eukaryote interface where the authors
propose the so called entangle-engulf-endogenize
model. Another investigations under extreme
conditions is the investigation of aggregation of
amyloid beta in space. The finding of differences of
structures of fibrils grown under gravity and under
microgravity shows the extreme dependence of
the aggregation process on conditions leading to a
vast number of polymorphs to which the one
grown in space adds another one. Another
highlight on the topic of going in the direction of
creation of life is the collaboration with David
Baker on de novo design of proteins containing
beta sheets and alpha helices.

There is a lot of excellent science being done by
the individual groups using state of the art
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technology such as high field nuclear magnetic
resonance, cryo-electron microscopy,
superresolution STED fluorescence imaging and
light sheet microscopy, mass spectrometry,
superfast atomic force microscopy, optogenetic
tools. To highlight here collaborations between the
different groups there is investigation of
extremotolerance in which a newly
tardigrade-specific peroxidase confers tolerance
against oxidative stress. The range of topics is
really large from protein design, mathematical
modelling, structural biology and structural
modelling, mass spectrometry, circadian clock and
motor proteins, metallobiology, glycans, signal
transduction, imaging of aggregating proteins in
C.elegans, brain imaging, heart failure research,
neuropsychatric research using gene expression,
mechanisms and life under extreme conditions.
These topics are rightfully very broad and are
clearly fully within the scope of the ExCELLS
mission. Yet, due to the diversity of topics, itis a
big challenge to use all possibilities of cooperation.
Thus a recommendation would be to focus on
projects where collaboration is possible. For
example the modelling work on remdesevir in RNA
polymerase could be teamed up with cryo EM
work on such complexes. Regarding novel glycans
found in organisms living in extreme conditions
collaboration with experts in the consortium of
structural biology and function of oligosaccharides
will enhance the impact of the project. For Abeta
fibrils grown in microgravity a cryo-EM structure
would clarify whether novel polymorphs not
observed before could be found.

Finally, ExCELLS has shown that despite Covid
restrictions new levels of research collaboration
are possible and have lead to great results
published. | recommend to discuss among the
scientists to identify projects with potential for
collaborations. While the fields: “observe” and
“read”are well developed, the biggest challenge
lies in the projects: “create”.
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Hiroshi Masuhara, Chair Professor,

National Yang Ming Chiao Tung University, Taiwan

1. Real “Exploratory Research”

Exploring new phenomena in nature and
elucidating their dynamics and mechanism are the
role of natural science, and the most charming and
important subject is indeed “Life and Living
Systems” in microscopic level. In the past century
after quantum mechanics was proposed, solving a
variety subjects of physics, chemistry, and biology
and contributing to the development of micro and
nano technology are considered to be
“Exploratory Research”. Nowadays micro and nano
systems are considered to be the problems which
can be solved, and now life and living systems are
the most important exploratory subject.
Accumulated biological knowledge in molecule,
tissue, cell, organ, and individual is coupled with
modern scientific instrumentation, computer
technology, sophisticated chemical synthesis and
analysis, and so on under the atmosphere of
interdisciplinary collaboration, A new stage of
research has been opened, that is ExCELLS, and |
highly evaluate that its setting and organization
are being well performed.

2. Organization Structure

The function of EXCELLS is classified into Observe,
Read, Create, and Exploration of Life in Extreme
Environment, and its structure consists of
Department of Creative Research and Section for
Exploration of Life in Extreme Environment. In
general institute structure and function has
one-to-one correspondence, but here one
Department structure assists more collaboration
and multidisciplinary approach. Exploratory
research is often far from the trend and sometime
becomes selfish, which is avoided by carrying out
practical subjects. From this viewpoint the study
on Exploration of Life in Extreme Environment is
an exceptionally useful, keeping ExCELLS realistic.
[ think the structure of EXCELLS is well designed.

3. Cultivation of Young Scientists

The importance of Cultivation of Young Scientists and
Outreach is pointed out by many funding agencies
and project leaders. Although those are preferred

62

socially, | feel these are especially meaningful for
researchers of ExCELLS. The study on Live and
Living Systems needs various unconventional
concepts and ideas which may be generated by
interactions between professionals and amateurs.

4. Research Groups’ Activity

It is well summarized and enough attractive for
me, non-biological scientist. So-called high IF
journals are often published, which is quite
reasonable as “Life and Living Systems” is a
traditionally most important subject. On the other
hand, many different approaches are involved in
EXCELLS and some of them are “Only One” and do
not attract many interests at the moment.
Multidisciplinary research does not always enable
to publish high IF magazines. Steady works toward
the target can be published in society journals,
which, | consider, is also important contribution.

5. Scientific Discussion

It is not easy for me to follow the real content and
scientific details, but | was very much impressed
by many scientifically nice logics characteristic of
ExCELLS. Excellent imaging and spectroscopic
data, computer simulations predicting the coming
concepts, and modeling which will contribute to
understand life have attracted my attention. | have
enjoyed listening all the presentation and reading
the summary on members’ activity. Here |
describe some examples which show how the
study on Life and Living Systems is important and
have high future potential.

Prof. Koich Kato of Biomolecular Organization
Group: Magnetic resonance, X-ray crystallography,
solution scattering, native mass spectrometry,
electron microscopy, high-speed atomic force
microscopy, fluorescence microscopy,
computational methods and so on are integrated,
and a new approach for observing dynamic
ordering of biomolecules is developed. Prof. Kato
has long experience to complete this strategy, and
| believe his strategy will be well summarized and
shown as a general method to researchers in the
relevant fields.



Continued from previous page.

Profs. Naoki Honda and Nen Saito: Itis
indeedtimely and important to elucidate
theoretical logic of dynamic living systems, which
will be made possible by combining mathematical
modeling and machine learning with accumulated
data in living imaging and quantitative gene
expression levels. | think the approaches are not
simple and quite diverse, so | hope various trials
will be performed.

Prof. Kazuyoshi Murata of Material-Life Boundary
Research Group: Utilization a cryo-electron
microscope, shape and size of many kinds of virus,
giant virus, and so on are made clear, directly
triggering our thinking what is life. Also, | was
charmed by the fact that some of them show
hexagonal packing, which may suggest their
components are sphere.

6. Conclusion

EXCELLS clearly demonstrates the very interesting
start and nice progress in the past few years and
one of the most valuable Research Centers and
Projects in which | have recently been involved for
evaluation. | expect that ExCELLS will involve more
PhD students and will be recognized widely and
internationally.
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